Abstract
I. INTRODUCTION
In 1970, Levine [7] introduced the concept of generalized closed set and discussed their properties, closed and open maps, compactness, normal and separation axioms. A.S.Mashor, M.E.Abd El-Monsef and E1-Deeb.S.N., [12] introduced preopen sets in topological spaces and investigated their properties. Later in 1998 H.Maki, T.Noiri [11] introduced a new type of generalized closed sets in topological spaces called gp-closed sets. The study on generalization of closed sets has lead to significant contribution to the theory of separation axioms, generalization of continuous and irresolute functions. H. Maki et.al. ([9] , [10] )generalized -open sets in two ways and introduced generalized -closed(briefly g-closed) sets and -generalized closed(briefly g-closed) sets in 1993 and 1994 respectively. M.K.R.S.Veera kumar [21] introduced the concepts of generalized star preclosed sets and generalized star preopen sets in a topological space. Recently, P. Jaya kumar [6] introduced and studied gp*-closed sets.In this paper we introduce and study a new type of closed set namely 'g*p-closed sets' in topological spaces.The aim of this paper is to study of g*p-closed sets thereby contributing new innovations and concepts in the field of topology through analytical as well as research works. The notion of g*p-closed sets and its different characterizations are given in this paper.
Throughout this paper (X, ) and (Y,) represents topological spaces on which no separation axioms are assumed, unless otherwise mentioned. For a subset A of X, the closure of A and interior of A will be denoted by cl(A) and int(A) respectively. The union of all preopen sets of X contained in A is called pre-interior of A and it is denoted by pint(A). The intersection of all preclosed sets of X containing A is called pre-closure of A and it is denoted by pcl(A).
II. PRELIMINARIES Definition 2.1:
A subset A of a topological space (X,  ) is called (i) preopen [12] [20] if A = int (cl(A)) and regular closed if A = cl (int (A)) .
Definition 2.2:
A subset A of a topological space (X, ) is called (i) generalized closed (briefly, g-closed) [7] if cl(A)  U whenever A  U and U is open in X.
(ii) semi-generalized closed (briefly, sg-closed) [3] if scl(A)  U whenever A  U and U is semi-open in X.
(iii) generalized semi-closed(briefly, gs-closed) [2] if scl(A)  U whenever A  U and U is open in X.
(iv) generalized -closed(briefly, g-closed) [10] if cl(A)  U whenever A  U and U is -open in X.
(v) -generalized closed(briefly, g-closed) [9] if cl(A)  U whenever A  U and U is open in X.
(vi) generalized preclosed(briefly, gp-closed) [11] (xi)strongly generalized closed (briefly ,g*-closed) [23] if cl(A)  U whenever A  U and U is g-open in X.
(xii)mildly generealized closed (briefly, mg-closed) [18] if cl(int(A))  U whenever A  U and U is gopen in X.
(xiii)generalized star preclosed (briefly, g*p-closed set) [21] if pcl (A)  U whenever A  U and U is gopen in X.
(xiv)generalized pre star closed (briefly gp*-closed set) [6] if cl (A)  U whenever A  U and U is gpopen in X.
(xv)-generalized star closed (briefly , g*-closed set) if cl (A)  U whenever A  U and U is g-open in X.
(xvi)presemi-closed set [22] if spcl (A)  U whenever A  U and U is g-open in X.
The complements of the above mentioned closed sets are their respective open sets.
Definition 2.3:[15]
Let (X, ) be a topological space , A  X and x  X then x is said to be a pre-limit point of A iff every preopen set containing x contains a point of A different from x.
Definition 2.4:[15]
Let (X, ) be a topological space and A  X. The set of all pre-limit points of A is said to be the pre derived set of A and is denoted by D p [A].
Definition 2.5:
Let (X, ) be a topological space and let A , B be two non-void subsets of X . Then A and B are said to be pre-separated if A  pcl(B) = pcl(A)  B = .
III. G*P -CLOSED SETS
In this section we introduce alpha generalized star preclosed sets and investigate some of their properties. 
Corollary 3.3:
Let A be a g*p-closed set in (X , ). Then pcl (A) \ A does not contain any non-empty -closed set.
Theorem 3.4:
Every preclosed set is g*p-closed. Proof: Let A be any preclosed set in X . Let U be any g-open set containing A. Since A is a preclosed set ,we have pcl(A) = A.Therefore pcl(A) U.Hence A is g*p-closed in X.
The converse of above theorem need not be true as seen from the following example.
Example 3.5: Let X = {a,b,c,d} be given the topology  = { ,{a},{b},{a,b},{a,c},{a,b,c}, X }.Then {a,b,d} is a g*p-closed set but not preclosed in X . Theorem 3.6: Every closed(resp. -closed, regular closed) set is g*p-closed. Proof: The proof follows from the definitions and the fact that every closed(resp. -closed, regular closed) set is preclosed.
Example 3.7: Let X = {a,b,c,d} be given the topology  = { ,{a,b}, X}.Then {a,c} is a g*p-closed set but not -closed in X. Example 3.8: Let X = {a,b,c,d} be given the topology  = { ,{a},{b},{a,b}, X}.Then {d} is a g*p-closed set but not closed in X. Example 3.9: Let X = {a,b,c,d} be given the topology  = { ,{a},{b,c},{a,b,c} , X}.Then {b} is a g*pclosed set but not regular closed in X. Example 3.11: Let X = {a,b,c,d} be given the topology  = { ,{a}, X }. The set {c} is g*p-closed but not gp*-closed set.
Example 3.12: Let X = {a,b,c,d} be given the topology  = { ,{c,d}, X }. The set {c} is g*pclosed but not g*-closed. Theorem 3.13: i)Every g*p-closed set is gp-closed. ii) Every g*p-closed set is a gpr-closed set. iii) Every g*p-closed set is gsp-closed. iv) Every g*p-closed set is g*p-closed. (ii) and (iii)follows from the fact that every mg-closed set is wg-closed(rwg-closed).
The converse of above theorem need not be true as seen from the following example. 
V. G*P-CLOSURE
In this section we introduce g*p-closure in topological spaces by using the notions of g*pclosed sets and study some of their properties.
Definition 5.1:
For a subset A of (X, ) ,the intersection of all g*p-closed sets containing A is called the g*p-closure of A and is denoted by g*pcl(A). That is , g*p-cl(A) = {F : F is g*p-closed in X , A  F }.
Theorem 5.2:
If A is a g*p-closed subset of (X,  ) theng*p-cl(A) = A . 
VI. G*P-INTERIOR
In this section we introduce g*p-interior in topological spaces by using the notions of g*p-open sets and study some of their properties. 
